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Abstract 
1. Introduction The routine observation 
of cosmic-ray nucleonic component was carried 
out on board the '' Soy A '' during the full 
voyage of the third Japanese Antarctic Research 
Expedition (1958-59). It was performed by 
the same apparatus that we used in the first 
expedition (1956-57). We intended m this 
survey to investigate the secular variation of 
the cosmic-ray latitude effect, i. e. the relation 
between the cosmic-ray intensity variation and 
solar activity. 
2. Apparatus and observation The ap­
paratus we used this time was the same as that 
of the first survey. However, it is impossible 
to compare them with respect to the absolute 
intensity, because the observation room on the 
ship was not at the same place m the first and 
the third surveys (see Fig. 1). In Fig. 2 there 
is shown the arrangement of the apparatus in 
the observation room. 
The apparatus worked on almost normally 
throughout the whole voyage, although we un­
fortunately missed the data a few times on 
account of disorder of the recording system. 
3. Results of observation and reduction 
of the data The correction of the barometric 
pressure effect for the third survey was made 
by using the same coefficient, 0. 76%/mb, as 
that used for the first survey. The correction 
for the world-wide intensity variations was 
made by m:ing the nucleonic data observed at 
Mt. Norikura. 
Complete tables of cosmic-ray nucleonic data 
obtained m this survey were given in Tables 
I and II after correction for the pressure effect. 
Daily values obtained after these corrections 
were plotted in Fig. 3 with the geomagnetic 
latitude. Figs. 4 and 5 show the detailed as­
pects near the cosmic-ray equator and latitude 
knee, respectively. 
4. Comparison between results obtained 
from the fi.1:st and the third surveys To make 
clear the dependency of cosmic-ray latitude 
effect upon the change of solar activity, the 
solar activity in the periods during which both 
surveys performed are shown in Fig. 6 (secular 
variations of the sunspot relative numbers in 
1955-59). It 1s difficult to recognize a signifi­
cant difference in sunspot numbers between 
* :Eill1t¥tiJf'.9'cm, '!lj''} 3 tXf�i'<Ji.Jtl!.±iHil'UJliJ\l%d�1, :2J,s 4 tXm-ti[Jtl!.i'.§X.10tiJ!IJpi�!{-- \1f t'§L The Institute of 
Physical and Chemical Research. Member of the Japanese Antarctic Research Expedition, 
1958-59. Member of the Wintering Party, the Japanese Antarctic Research Expedition, 1960-
61. 
** J?-:i!r�7('.¥Ifil�ff!Hthf5Rtv./J:fM'.¥f,C�, !!H 1 tXbt t:.)qT� 3 tXT'Rii!Etl!l±i1@UJ!IJpf��l1t�. Institute of Geo­
physics, Kyoto University. Member of the Wintering Parties, the Japanese Antarctic Research 
Expeditions, 1957-58 and 1959-60. 
10 
both periods. Under such conditions, several 
properties of cosmic-ray obtained from two sur­
veys will be reported in the following : 
RIGIDITY SPECTRUM It is seen from Fig. 3 
that the third latitude curve differs slightly 
from the first one. The difference in the slope 
of latitude curves suggests that there are some 
difference between rigidity spectrums of the first 
and the third surveys. Assuming a differential 
spectrum of primary cosmic-ray as KE-r, and 
calculating a numerical value of r, we obtained 
the values of 2 .  5 for the first survey and 2 .  3 
for the third. 
COSMIC-RAY EQUATOR Fig. 4 shows that the 
position of the minimum intensity for the third 
survey does not differ from that for the first 
survey, 5 °S geomagnetic latitude, 107°E geo-
graphic longitude. 
LATITUDE KNEE The position of latitude knee 
is in the same geomagnetic latitude, 35 ° S, for 
both the first and the third surveys (see Fig. 
5). It is a remarkable feature that the position 
of the latitude knee is much lower than that 
at other longitudes, probably due to the geo­
magnetic anomaly near Cape Town. 
Further, the fact that rigidity spectrum of 
cosmic-ray varied although the solar activities 
were nearly the same for the two surveys, 
suggests that there may exist the " hysteresis 
effect " of solar cycles upon cosmic-ray varia­
tion. In other words, the secular variation of 
cosmic-ray does not immediately follow that of 
solar activity, but after some time. 
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Fig. 1. Position of the observation room on the ship. 
1 : observation room in the first survey. 
IT : observation room in the third survey. 
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Fig. 2. Arrangement of the Neutron Monitor. 
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Fig. 3. Latitude curves of cosmic-ray nucleonic component obtained 
in two latitude surveys at sea level. 
I : the first survey's II: the third survey's 
Both curves were normalized at a point of the minimum intensity. 
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1958.11. 13 32.4 21.0° N 
14 25.8 18.0 
15 24.5 15.2 
16 11. 8 
17 17.1 8.7 
18 13.6 6.2 
19 12.7 3.1 ° N 
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21 10. 7 3.4° s 
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24 13.1 :,/ / tf :f - )[,, 
25 12.4 ;\_fJJ1:j:t 
26 11. 9 at anchor in 
27 11. 5 Singapore 
28 10. 7 9.5 
29 9.9 7.2 
30 10.9 5.1 
12. 1 10.9 7.1 
2 11.4 9.4 
3 12.5 12.0 
4 15.3 15.0 
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7 27.3 21. 5 
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1959. 2. 13 62.7 63.0° s 15 25.9 22.2° s 
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16 61. 7 52.6 18 19.4 17 .1 
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